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I N T R O D U C T I O N 
Insects probably are the worst enemies of museum 
objects of organic origin (Agarwal, 1977). Destruction of 
organic material in museums by insects is not a problem of 
recent origin. The history of the ravages of cultural 
properties by biological agents is rooted in the remote past. 
Aristotle, Horace, Ovid and other classical writers make 
mention of the irreparable damage caused to books, documents 
and parchments by insects. In fact, insects have surpassed 
fire and water in the destruction of cultural property. This 
is one of the foremost reason as to why, not many organic 
antiquities have survived through the ages (Bhowmik, 1968). 
The insect menace is greater in tropical climates 
than in temperate zones because high temperature and humidity 
favour insect growth. In India, where for the larger part of 
the year, the temperature ranges between 25°-35°C and the 
relative humidity remains more than 70%, these biological 
agencies get ideal climatic conditions to flourish and 
reproduce. 
Insects may be selective in their diet, some prefer 
carbohydrate! some proteins, whereas others will devour both 
carbohydrates and proteins. The carbohydrates include 
cellulose, starch, gums present in paper, wood and cotton 
textiles. The proteins are found in leather, hair, feathers, 
wool & animal glue etc. (Werner, 1980). 
In most cases, the presence of these destructive 
species is very difficult to detect. This difficulty in 
detection arises from the fact, that an insect may be 
present inside an object at any stage of its lifp cycle, 
e.g. eggs or larvae which may not be detected easily on the 
surface. Hence, in any attempt to detect and eradicate 
museum insects, a sound knowledge of its mode of 
infestation, life history, the habitat, dietary 
peculiarities and general habits of the different species of 
insect pests is essential. 
In majority of museums there is no arrangement for 
the prevention or control of these agencies of biodeterio-
ration. Reason for the same is probably the lack of 
awareness regarding the problem, on the part of curators 
and other staff, responsible for the curation of the 
collections. Quite often the curators lack knowledge of the 
mode of infestation of the insect pests and proper use of 
chemical insecticides and fungicides for controlling these 
pests. 
There can be several ways by which a particular 
insect species reach the object placed in a museum. 
Obviously, the most common mode of infestation would be the 
introduction of new objects already infested with pest 
species. Therefore Vetter (1978), suggested that all items 
brought in to a museum, whether from expeditions, new 
purchases, or travelling exhibitions, must be fumigated 
before being preserved and kept in the museum's collection. 
Some workers have suggested complete removal of spider webs 
and bird nests, from in and around the premises of museum 
building, to minimise the chances of pest infestation, 
because some of the most common insect pests are inhabitants 
of these nests where they feed on feather, feacal materials, 
remains of fcyod grains and other insects (Perkin, J.J., 1978 
and Story, K.O., 1985). 
Ebeling (1988) has rightly described that some birds 
like sparrows, cliffs swallows, starlings, Mynas and 
pigeons etc. act as pests in certain urban situations, when 
they destroy agricultural products, defacing buildings, 
contaminate food, cause accidents patticularly by hitting 
the aircrafts or when they act as carriers of diseases or 
ectoparasites. Ebeling, has regarded pigeons as the most 
important of the bird pests to human habitation. The pigeon 
nests constructed within buildings, are not the only sources 
of ectoparasites of man, but also of fabric pest and , pantry 
pests which, infact, are also the pests of different museum 
materials. 
Keeping in view these observations of eminent 
scholars, the present author got an inspiration to explore 
and identify, the insect fauna of pigeon roosts and their 
seasonal abundance. The author has restricted himself to the 
study of domesticated pigeons with the assumption that the 
insect fauna of pigeon nest in wild will be more or less 
same as pigeon roosts. However, it is desirable to compare 
the results at some latter stage for confirming the 
assumption. 
The author has selected a site in the city of 
Aligarh, where 50-75 domesticated pigeons were maintained by 
a private bird lover and periodically collected about 1/2 
kg. of debris from the roosts every week throughout the 
year, for identifying the insect fauna and their seasonal 
abundance. 
In the first chapter different insect species found 
in the pigeon roosts have been described in detail and a 
review of the literature has been made to specify the pest 
status of these species vis-a-vis the materials found in 
museums. 
The seasonal abundance of some of these insects has 
also been observed and the details of the same are described 
in chapter II. 
In chapter III, the author has tried to describe 
some of the common methods of control of birds (nesting in 
and around museum buildings), as described by various 
researchers, in the literature available on the subject. 
Author's own observations and conclusions are 
presented in chapter IV and the whole work has been 
summarised in chapter V for the benefit of those who 
would like to acquaint themselves with insect pests of 
museum materials particularly the insects associated with 
pigeon roosts. 
A list of literature cited in the dissertation is 
\ 
appended at the end. 
In the present dissertation the author has described 
the insect pests associated with pigeon roosts. It would 
provide an idea of insect pests of pigeon and other bird 
nests and it is hoped that the dissertation would be helpful 
to the museum curators, museologists, taxidermists to under-
stand the problem of biodeterioration of museum materials 
and protecting their collections from insect pests in more 
effective way. 
CHAPTER 1 
INSECT PESTS OF PIGEON ROOSTS 
Birds are regarded as the most beneficial species 
for man as they effectively control the agricultural pests, 
help in cross fertilization of flowers and are vital for 
dispersal of seeds. But, at the same time, some species of 
birds can be regarded as pests as they (i) eat or destroy 
agricultural products, (ii) roost or nest around human 
habitations, where they deface buildings, (iii) cause 
accidents by colliding with aircrafts, (iv) act as carriers 
of diseases or ectoparasites and (v) become a source of 
introducing insect pests to human dwellings. 
Pigeons are byfar the most important of the bird 
pests. Ebeling (1988) has described that nests of pigeons 
and other birds are not only sources of ectoparasites for 
man but also of fabric pests (clothes moths and carpet 
beetles) and pantry pests (drug store beetles, spider 
beetles, cryptophagid beetles, lathridiid beetles, meal 
worms, cadelles beetles and dermestidg). 
Keeping these vital facts and their long term 
consequences in mind the present author deemed it necessary 
to explore the insect fauna of pigeon roosts and their 
seasonal abundance. 
The author selected a site in the city of Aligarh, 
where 50 to 75 domesticated pigeons were maintain by a 
private bird lover. The author periodically collected about 
1/2 kg of debris from the roosts twice a month, throughout 
the year for identifying the insect species found there in. 
The identification of insects was done in the 
laboratory and in doubtful cases expert help was taken from 
the entomological section of the Department of Zoology, 
A.M.U., Aligarh. Two species were identified by comparing 
them with already identified specimens (by the commonwealth 
institute of entomology, London) present in the collection 
of the department of museology, A.M.U., Aligarh. The number 
of different insects, their pupae and larvae were also 
recorded, twice a month, so that an idea regarding their 
seasonal abundance could be obtained. 
In general 2 to 3 species and their larval forms wete found 
in abundance while the member of other species were scanty. 
Following is a brief description of all those species which 
were recordediand have already been described by different 
researchers. 
Alphitobius dlaperinus : Panzer (Lesser mealworm) 
Coleoplera : Tenebrionidae 
The family tenebrionidae include more than 10,000 
species of beetles which are of considerable agricultural 
and veterinary importance. One such species is Alphitobius 
diaperinus, which include small, black or reddish brown 
beetles with small head and 11 segmented antennae (Kumar 
Pradeep, 1980). 
'LATE - 1 
Alphitobius diaperinus (Panz.) beetle 
(Courtesy i Ebeling) 
Initially this species was known as a stored product 
pest, but it is now considered a structural pest of poultry 
house insulation (Vaughan et_. al_. 1984; Despins et. a]^. 
1987). Alphitobius diaperinus attacks a wide range of 
objects in ware houses,grain stores, feed factories, poultry 
houses and wood depots. They also occur frequently in roosts 
of pigeon. The beetle infest flour, maize meal, stored rice, 
middling and oil seed cakes and are capable of causing 
severe damage to dry fruits. 
Mc- Farlane (1971), reported that Alphitobius 
diaperinus feeds on detrital fragments found on the caves 
floors and in guano litter. Member of the genus Alphitobius 
have also been collected from under the bark of Dalbergia 
and of fallen logs in the forests (Stebbing, 1905). 
Harding et. al. (1958) reported that Alphitobius 
beetle may cause heavy losses to poultry growers by feeding 
on the feathers of the birds. They have also been reported 
by Alicata (1940) to be the intermediate host for the 
Pinworn, Subulura brumpti. 
Carbett (1915), collected two species, Alphitobius 
Piceus and Alphitobius diaperinus from hides in India and 
also from swallow nests in Gold coast. Rouband (1916) noted 
that in closed storage sheds, nuts were attacked by 
Alphitobius diaperinus and Alphitobius piceus while Barnes 
and Girnove (1916) found Alphitobius piceus damaging wheat 
in Punjab, India. 
V 
Zvierezomb-Zubkovsky (1971) found many insect pests 
including Alphitobius diaperinus underneath the floor of 
grain stores and railways sheds. Chittenden (1917) reared 
Alphitobius bifasciatus under field conditions in concord. 
The life cycle was completed in 32 days on fermenting meal 
and the species has been included in the list of granary 
pests by Fletcher et. al_. (1919). 
According to Fillers (1923), Alphitobius diaperinus 
may infest mangers in stables but the beetles have only a 
deterrent effect and do not cause any ailment to the horses. 
Alphitobius lavigatus is known to cause damage to stored 
derris roots (Millers, 1934). The female oviposits in crakes 
and crevices on the outer sides of the roots and the larvae 
bore in to the tissue, reducing them to powder. The adults 
remain in the roots for a short time before their way out. 
Cotton £t, al^ . (1937) reported various species of 
Alphitobius from damp and mouldy grains. Bonder (1942) 
reported that the Alphitobius beetles could cause serious 
injury to stored seeds of castor, lucripalm and cacaobeans. 
It has also been found by Subramaniam (1937) and 
Krishnamurthy (1943) that stored ragi (Elucene coracana) 
when moist is liable to the attack of Alphitobius beetles. 
Kiritani et. £l. (1964) reported Alphitobius species heavily 
infesting animal feeds. 
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According to Alicata (1940), Alphitobius diaperlnus 
is an important pest of poultry. It serves as an 
intermediate host for the Pinworm (Subulura brumpti) whose 
embryonated eggs may be ingested by the beetles. The larvae 
become infestive to the fowls in about 15 days and reach 
maturity in the Caeca of the fowl in about 36 days after the 
ingestion of the infested insects. De Lascasas e^. al. 
(1976) tried to investigate the relationship of fowl pox, 
and new castle disease virus in poultry but the virus failed 
to multiply in Alphitobius diaperinus. 
The deleterious effects of Alphitobius beetles may 
be summarised as follows -
COUNTRY SPECIES INFESTATION 
ON 
AUTHOR 
Gold Coast 
India 
India 
Hawai i 
U.K. 
India and 
adjoining 
countries 
Alphitobius 
piceus 
Alphitobius 
diaperinus 
Alphitobius 
diaperinus 
Alphitobius 
diaperinus 
Alphitobius 
diaperinus 
Alphitobius 
diaperinus 
Swallows nest Corbett (1915) 
on hides 
on mangers 
It serves as 
intermediate 
host for pin 
worm. 
Poultry 
manure 
Click's 
Corbett (1915) 
Fillers (1S23) 
Alicata (1940) 
Jones (1967) 
Gould and 
Moses (1951) 
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BIONOMICS OF ALPHITOBIUS DIAPERINUS 
The bionomics of Alphitobius diaperinus was 
studied by collecting adults from pigeon roosts. The adults 
were brought to the laboratory and reared in glass jars 
measuring 6x3 inches in size, at a temperature of SO^C and 
70% relative humidity. They were fed on flour paste which 
was changed every week. The adults started copulating 4 to 7 
days after emergence. 
A. diaperinus readily oviposited in clusters on 
small pieces of card board which were pasted with flour and 
were kept in^  petridishes. Occasionally the eggs were laid 
singly also. The eggs remained adhered to the substratum by 
a sticky substance. 
Kumar, P. (1980) had made following observations on 
the preoviposition, oviposition and postoviposition periods. 
These observations were made in the case of 20 pairs which 
were kept separately in petridishes, 4 inches in diameter. 
The preoviposition period varied from 4 to 7 days while 
oviposition period ranges from 200 to 232 days. The total 
numbers of eggs deposited by a single female during its 
oviposition period varied from 203 to 397. It was found that 
the percentage of fertile eggs laid during the latter stages 
of the oviposition period was relatively less. Post 
oviposition period lasted from 41 to 50 days. 
PLATE - 2 
B 
Alphltoblus diaperinus (Panz.), Lesser meal worm 
A. Adult E. Larva, C. Pupa 
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The eggs of Alphitobius diaperinus are small and oval 
in shape. They are delicate structures about 7 mm in length 
and have a white translucent egg membrane. The newly hatched 
larva is creamy in colour and measures 1.8 mm in length as 
> 
against fully grown one which are 10 ,to 12 mm long. It is 
pale ferruginous (reddish brown) on ventral side and darker 
on the dorsal side. Under laboratory conditions, the larvae 
feed voraciously on flour and undergo seven molts. The first 
molting occur between 1st to 3rd day, the second molting 
9th to 7th day, the third molting 9th to 11th day ,, fourth 
molting 12th to 13th day, fifth- molting 16th to 19th day, 
sixth molting 29th to 26th day, and the seventh molting 28th 
to 48th day respectively. 
The last instar larva, before two days of its 
transformation into a pupa, becomes sluggish, stops feeding, 
does not move about and becomes some what curved all along 
its length. With the splitting of larval covering along the 
mid dorsal line of thorax, the larva exposes itself as a 
whitish pupa. As the pupal age advances, legs, wing covers, 
eyes and antennae can be distinguished. The colour also 
changes and becomes pale yellow. The duration of pupal 
period was found to vary from 4.6 to 5.3 days. The adults 
emerge by breaking the pupal coverings longitudinally along 
the dorsal median line of the thorax. Within ten hours, the 
wings becomes hardened and the adults start feeding (Kumar, 
P., 1980). 
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Newly emerged adults of Alphitobius diaperinus are 
reddish brown in colour, about 4 to 6 mm in length and are 
covered with thin cuticle. The head is small, antennae are 
filiform with 11 segments, the elytra are immovable and the 
tarsi are heteromerous type. These beetles feed on a variety 
of food and exhibit a tendency to shy away from bright light 
and hide in cracks, crevices, etc. 
The effect of temperature on the biology of 
Alphitobius diaperinus were studied by Kumar, P. (1980) by 
rearing the beetles at three different temperatures of 25«'C, 
30°C and 35°C. The relative humidity ranging from 60% to 70% 
during the rearing period. The results obtained showed that 
the number of eggs deposited per laying was generally more 
at 30°C than at 25°C or 35°C. The maximum number of eggs 
laid in one batch at 25°C, 30°C and 35*0 were 24, 33 and 30 
respectively. While the mean total of eggs deposited by a 
female during its entire oviposition period was 280, 397 and 
354 eggs at 25°C, 30°C, and 35°C. At a temperature of 35°C 
the adults were physically more active, as a result of which 
the frequency of mating was also greater at this 
temperature. Incubation period also varied with temperature, 
being 2 to 5 days at 35°C, 3 to 6 days at 30°C and 5 to 8 
days at 25°C. The average larval period at 25*'C, 30*»C and 
35'>C was found to be 56 days, 45 days and 28 days 
respectively. However, there was no significant difference 
in the pupal duration at these temperatures. 
14 
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In another series of experiments, conducted by Kumar, 
P. (1980), the influence of humidity was studied by rearing 
the insects at a constant temperature of 30°C. With relative 
humidity varying from 40.0 to 50.0%, 50.0 to 70.0% and 80.0 
to 90.0%. It seems that a considerable degree of moisture is 
required for the development of the pre-adult stages of 
Alphitobius diaperinus. Oviposition and hatching percentages 
war found to be higher at a relative humidity of 60.' to 
70% and 80 to 90% as compared to that observed when the 
relative humidity varied 40 to 50%. The larvae developed 
some what faster when the humidity ranged from 60 to 70%. At 
three different relative humidity variations between 40 to 
50%, 60 to 70% and 80 to 90% the average larval period was 
I 
50, 45 and 47 days respectively. During these experiments 
the temperathre was kept constant at 30°C. This fact is 
substantiated by the present author during his studies on 
seasonal abundance where it was found that the population of 
Alphitobius diaperinus was quite low during the summer 
months and extreme winter. I 
The locomotor activity of Alphitobius diaperinus get 
considerably enhanced when the adults are exposed to bright 
light. Under such conditions the adults start running 
swiftly and try to congregate in rather darker places. 
Tinea fictrix (Case bearing cloths moth) Lepidoptera: 
Tineidae j 
The larvae of Tinea fictix were collected from the 
PLATE - 3 
P 
Tinea fictrix (Case making cloths moth) 
A. Larvae without case 
B. Larvae with case 
C. Pupa D. Adult 
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roosts of demesticated pigeons and were kept in glass jars 
of 6" X 10" ^ long with debris taken out from the roosts. The 
larva of Tinea fictrix is cremy white except for the head 
which is dark brown or blakish in colour. It is hairless and 
about 5-6 mm long when fully grown. The larva spins a case 
around its body. Whenever required, it can turn within the 
case and feed on food material, at either end, without 
altering the position of the case. Sometimes the larvae were 
also found without cases and on occasions only cylindrical 
cases were found in the debris of pigeon roosts. 
Khan, I.A. (1983) reported that the larvae of Tinea 
fictrix show markeil photoiisicja^ .iv3 re-cti>n and ^void light 
by congregation. Small sized larvi.e ollected from th3 
fie^d, were kept in a petridish having lining of a circular 
piece o" woolen cloth at its bottom. The larvae were 
released over the woolen cloth lining. When exposed to day 
1: ht the larvae at first congregated in the centre of the 
petridish but vithin a few hours thty perpetrated through the 
woolen cloth leaving their large size cases behind them. The 
naked larvae wl ich had penetrated the cloth, either pupated 
or died within next twenty four hours. 
Usually the larvae of Tinea fictrix pupate within 
their cases. The duration of pupal stage varies from .'.0 to 
35 days. The larvae which pupate outside the cases complete 
their development withir. a much shorter time. This may be 
due to the stressful conditions under which they survive. 
PLATE 
PLATE - 5 
Tinea fiutrix lc.rvc;, feeding inside quail, leaving 
the case out. 
Tinea fictrix larvs, feeding on a dried insect, 
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Newly emerged nymphs are dark in colour and appear rod 
shaped. When touched with a needle the young moth wriggles, 
turns and flies away (Khan, I.A., 1983). 
Robinson (1978) gives the accepted distribution of 
Tinea fictrix as formosa and Bengal with two records from 
Bat Gunao. As most of the Tinea sps. are well established 
pests of museum materials throughout the world. Therefore 
present author though it desirable to evaluate the status of 
Tinea fictrix as a pest of museum material. The same was 
done by studying the feeding behaviour of the larvae. 
The larvae of Tinea fictrix were kept in three glass 
jars with different constituents of the debris collected 
from pigeon roosts i.e. (1) Feacal material, (2) Feathers of 
bird, (3) dried plant material found in pigeon roosts and 
(4) pieces of* woolden clothes. All 4 jars were kept at the 
same temperature of 30°C + 2*'C with a relative humidity of 
70 to 80%. 
After few days the larvae could survive only in jar 
no. 2 and 4, in which feathers of birds and pieces of woolen 
clothes were kept respectively. This indicates that larvae 
of Tinea fictrix feeds only on proteineous diet i.e. 
feather, wool, hair etc. 
Museum collections include number of objects which 
are proteineous in nature. Thus, Tinea fictrix can pose a 
Tinea pelllonella (Case making cloths moth) 
A. Larva with case B. Adult 
C. larva without case 
Larval cases of Tinee pellionfella (Curtesy: Ebeling) 
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threat to museum objects of animal origin like other Tined 
sps., particularly this species is more dangerous for 
mounted birds, mammals and woolen clothes in museum 
collections. 
Lepisma saccharina (Silver fish) Thysanura : Laplsmatidae 
Ebeling (1988) has described Silverfish as primi-
tively wingless insects, without metamorphosis, and having 
flattened, slender scale covered bodies that are sometimes 
i 
silvery, usually with a metallic sheen. The body tapers 
gradually to the rear, giving the insect a fish like 
appearance, suggesting the common names "Silverfish" or 
"fishmoths" or the "German fischen*^ .^ They have long, slender 
antennae and 3 long slender appendages at the rear of the 
body, suggesting another common name - "bristletails". 
Silverfish are long lived insects and are unique in ' 
continuing to molt their skins for years, after they become 
adults. The female usually lays fewer than 100 eggs, singly 
or in small groups, in cracks or crevices, or behind base ' 
boards. The eggs are elliptical, and are about 1 mm long. 
They hatch in 2 weeks to 2 months, depending upon the 
environmental conditions. The young closely resembles the 
adult, except for their size. In their third or fourth molt, 
the young develop the scales that, thereafter give the 
insects their characteristic colouring. ] 
PLATE - 1 
Silverfish (Lepisma saccharina) 
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Silverfish are nocturnal insects and can occur I 
almost any where in a house, including attics, wall voids, 
and subfloor areas. They are very fast moving, and sometimes i 
are seen only when they are trapped in such places as wash 
I 
basins and bath tubs, where they remain because they can not j 
climb smooth, vertical surfaces (Ebeling, 1988). 
1 
Silverfish have chewing mouthparts and eat both 
carbohydrate and protein rich foods including oats and dried 
beef. In museums and libraries they are reported to damage i 
paper and fabrics. They remove sizing from paper in books, 
eat holes in paper, chew book bindings and feed on the glue • 
and paste in bindings. Fabric damage is characterised by 
irregular feeding on individual fibres, by occassional 
yellowish stains and by faeces and scales left by the } 
I 
1 
insects. \ 
i 
KeithyO.S. (1985) has reported that Silverfish are 
particularly fond of sizing in paper, including starch, 
dextrin casein, gum and glue. Paper itself is eaten and 
highly refined chemical pulp papers are preferred over 
j 
mechanical pulp paper. Paper damage includes scraping, ' 
holding and "notching" of edges. He has also observed that 
Silverfish prefer to feeed on textile of plant origin, 
including rayon, lisle and cotton but especially linen. They 
seldom damage fibres of animal origin, such as wool or silk, j 
However, in the absence of preferred papers or textiles, ; 
19 
they may chew on any material, particularly if it is 
starched, sized or soiled. 
Accumulations of crumba, lint ato. In oravleaa, 
moldings, baseboards, and carpets provide feeding oppor-
tunities for silverfish. Insect do not need liquid food but 
high humidity favour the insect. Items which are in constant 
use are damaged little. But items which are undisturbed for 
long periods, particularly in dark, humid situations are i 
vulnerable to attack by silverfish. 
i 
This common household pest is believed to have come j 
originally from the tropics but, like so many other j 
household pests, it has been able to extend its range 
to temperate countries by dwelling in damp and warm locations 
in the homes as well as museum buildings. i 
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Silverfish or their eggs can be unknowingly 
transported from one building to another in cardboards 
cartons, books, papers and many other carbohydrate 
substances. 
According to Sweetman (1939) females might lay 1 to 
3 eggs per day on a number of successive days or at interval 
of several days or even weeks. Wigglesworth (1964) stated 
that the female alternately molted and laid eggs, and might 
molt up to 50 times before becoming an adult. He found that 
the eggs hatched in 50% relative humidity at 22 and 27°C (71 
Zii 
and 80°F), but only above 75% relative humidity at 29 and 
32°C (84 and 90°F). He noted that the period from egg to 
adult could be as long as 2 to 3 years, or, under favourable 
conditions, only 3 to 4 months. Development was favoured by 
warmth and high humidity. Sweetman (1939) also observed that 
at temperatures ranging from 22 to 32°C (71 to 90*?), nearly 
all reproduction occured at above 75% relative humidity, and 
the highest percentage of oviposition took place at 84 and 
100% relative humidity. This insect may continue togrow for 
well over 3 years, molting every 2 or 3 weeks. 
The presence of silverfish outdoors in nests of 
insects, birds and mammals, and under the bark of trees, 
provides high potential for building invasion. In addition, 
they can be easily introduced as eggs, nymphs or adults on 
items carried from another building. 
Anthrenus verbasci (Varied Carpet beetle) Coleoptera : 
Dermestidae 
This bettle is commonly found on flowers and in 
the nests of birds and insects such as bees and wasps. The 
adults are attracted to blue and white colors. They fly 
fairly high and enter buildings through windows and other ; 
openings, especially in late summer. There is usually one 
generation a year indoors, but poor diet or low temperatures 
may extend the life cycle to two years. 
> 
fl 
Varied carpet beetle (Anthrenus verbasci) 
CA) Adult (8) Larva (C) pupal case \li) pupa 
(cjirtesy : Story/ 
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story (1985) has reported that : 
(1) Females of the varied carpet beetle lay about 40 eggs in 
a lifetime and these hatch in 10 to 20 day» at room 
temperature. 
) 
1 (2) After hatching the larvae feed almost immediately, 
avoiding light. The length of larval life is usually 200. 
I 
to 300 days, but over 600 days has also been recorded. 
(3) Pupation takes place on the larval food, inside the last 
larval skin and lates 10 to 13 days. The resulting 
adults remain inactive for a few days before emerging 
from the pupal (i.e. last larval) skin. At first, they 
avoid light but after laying most of their eggs they 
become attracted to light and are freque.itly found at 
windows enroute to the outside. Males live 13 to 28 cays 
and females 14 to 44 days. 
i 
1 
While adults feed with chewing mouthparts, it is the 
larval feeding that takes place over a longer period and is 
most destructive. 
The varied carpet beetle has been recorded feeding 
on a great variety of animal and plant produeti Indoort, 
including carpets, woolen garments, skins, furs, stuffed 
animals, leather book bindings, feathers, horns, whalebone, 
hair, silk, fish manure, cereals, and dried insect 
collections. Outdoors, the larvae often live as scavengers 
) 
1 
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in nests of brids, bees, wasps and spiders. Adults have 
often been reported on flowers feeding on pollen. i 
Attagenus megatoma (The black carlet beetle) Coleoptera : 
Dermestidae 
The black carpet beetle is reportedly the most wide 
spread and destructive carpet beetle. It is found outdoors 
on flowers and scavenging in brid nests and on the remains 
of dead mammals and birds. They are thought to mostly enter 
buildings by flying but are also brought indoors on flowers. 
The life cycle lasts from one to two years depending on 
temperature. 
Story (1985) has observed that sixty to 90 fragile 
eggs are laid in hidden locations such as in lint around 
baseboards, in hot air ducts and under furniture. They hatch 
in 5 to 10 days. The larvae feed actively and molt five to 
11 times over a period of 258 to 639 days at room 
temperature. They avoid light. The larvae pupate in the last 
larval skin. 
As reported by Story (1985), the pupal stage lasts 
six to 24 days. The adults may remain in the pupal skin from 
i 
2 to 20 days before emerging and then may live about another 
30 days. The adults do not avoid light, at least not all 
their life, and are found on window sills. The larvae of 
this beetle are pest of many plant products, particularly 
PLATE - 9 
- Black C--rpet Beetle (Attagenus megatoma) 
(.^'i Larva (B^  Adult 
(Curtesy Ebeling) 
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seeds, grains and cereals, and are major pests of animal 
products, being recorded on wool rugs and clothing, silks, 
felts, furs, skins, yarn, velvet, feathers, hair filled 
mattr«ssses, upholestered furniture, wool blankets, wool and 
hair house insulation, meat, insect meal, kid leather, milk 
powders, casein, books, birds nests and dead birds and 
mammals. The adults feed on pollen. 
In the debris from pigeon roosts besides, the above 
mentioned major pests of different materials found in 
museums, following organisms were also occasionally 
recorded. It is difficult to say that these insects are 
always present there or their presence was just accidental. 
However, those which were found more than once and more than 
five in numbers have been included in the list of recorded 
species. This include carpenter Ants (Camponotus sp.), 
spiders, the sticktight flea of poultry and chicken mites 
etc. 
Camponotus spp. (Carpenter ants) Hymenoptera i Formlcidae 
Richard, J.E. (1978) has described the carpenter 
ants as social insects. These insects are characterised by 
elbowed antennae with first segment being long and one or 
two segmented, nodiform or scale like pedicel following the 
propadeum. In a colony three castes viz. queens, males and 
workers are recognised. 
t • 
Carpenter £nt (Caraponotus spp.) 
(Curtesy : Elzinga) 
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Ants are long-lived insects. The queens, in 
particular live for a long time. One queen was observed to 
live to the ripe old age of 15 years. No other insect known 
to live nearly so long in the adult stage. Their colonies 
may exist for many years even as long as a generation of man 
(Little, V.A. 1974). 
The carpenter ants (Camponotus sps.) have attracted 
attention particularly because of their large size and their 
habit of making nesting tunnels in timber. Occassionally 
they become pests on lawns and in homes. The common name has 
been applied to them because of their habit of constructing 
nests in rotten or decaying wood. They may be predaceous, 
but more often they are found feeding on dead insects 
(Little, V.A. 1974). 
Presence of carpenter ants in the roosts of pigeon 
may be due to their feeding on dead insects or dried plant 
materials. The presence of food grains in the rocGtsmay also 
attract the carpenter ants. They are not considered as 
serious pests of museum materials but little destruction can 
be cause by these insects to entomological collections and 
herbarium in museums. 
Spiders 
Spiders may be readily distinguished from other 
Arachnida by an unsegmented abdomen attached to the 
25 
cephalothorax by means of a slender stalk or pedicel. There 
are usually two to eight simple eyes. The chelicerae 
represent the modified second antennae of the Crustacea. 
Spiders do not devour their prey, but crush it and suck the 
body fluids by means of a so-called sucking stomach. The 
palpi of the female are leg like structures, but they are 
enlarged and modified in the male for use in transferring 
sperm to the female in mating. Spiders capture their prey by 
different means. The webs are of various types, 
characteristic of the spider group (Little, V.A. 1974). 
The female spider lays her eggs in a silken sac. 
Great care is taken of the eggs and young spiders. The 
presence of spiders in the debris of pigeon roosts is quite 
obvious as they prey chiefly upon insects. The present 
author has identified the following two species of spiders 
from pigeon rckists. 
(1) Oral web spider (Argiope sps.) 
(2^ Wolf spider (Lycosa sps.) 
ECTOPARASITE OF PIGEON ROOSTS 
The presence of ectoparasites in the roosts of pigeon 
is quite obvious as they live in the skin of the pigeon 
beneath the feathers and found suitable condition and 
nourishment for their survival. Sometimes they act as carrier 
of diseases to human beings. 
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The author has found two species of ectoparasite in 
the debris collected from pigeon roosts which have been 
described as under : 
Dermanyssus gallinae (The chicken mites) 
Little, V.A. (1974) has described the chicken 11111:6 as 
an important pest of poultry, particularly chickens and 
nests of birds. This mite is widely distributed and most 
troublesome in warm and dry regions. It feeds on the blood 
of its host and its capacity for harm is great. Young 
chickens and sitting hens may be killed by the attacks. 
Chicken mites are 1/30 to 1/40 inch long, grayish or 
red in colour. The hide almost everywhere in cracks and 
orevices, under boards and litter, in dry manure and nests. 
They feed chiefly at night. Only few mites will be found on 
the birds during the day. 
Female mites deposit their white eggs in cracks, dry 
manure and other similar places. Each female lay 25-35 eggs. 
Adults may live for several months. Only 7-10 days are 
required for a life cycle in warm weather, thus a larger 
population may be built up in relatively short time (Little, 
V.A. 1974). 
11 
Echidnophaga qalllnacea (The sjticktight flea of poultry) 
Romoser (1981) has described this flea as ectopara-
site of warm blooded animals (mammals and birds). These 
fleas are minute, hard bodied, bilaterally compressed having 
many posteriorly directed spines. Antennae are short 
contained within antennal grooves. Legs are modified for 
jumbing having 5 segmented tarsi. 
Females generally require a blood meal before they 
are capable of forming eggs. The eggs may or may not be 
deposited on the host, but ultimately they fall to the 
resting place of the host. 
The vermiform larvae feed on organic detritus and 
some on partially digested blood in the feces of adults. 
They are whitish in appearance, quite active, and pupate 
within silken cocoons. The pupae are exarate. Adults are 
V 
able to remain quiescent in the cocoon for long periods of 
time and exit in response to vibrations of the substrate and 
other stimuli associated with a potential host. 
Ebeling (1988) has also reported the following 
ectoparasites from pigeon nests. 
Cimex columbarius (Jenys) 
Triatoma rubrofasciata (De Geer) 
pseudolynchia canariensis (Macquart) i^ ' r\ ^  n r \\ 
ffTTfiaFy 
Cocoon 
The sticktight flea of poultry 
gallinacea) (Courtesy - Romoser) 
fAJtgj (B) Larva (.a Pup^ (D) fidalt 
(Echidnophaga^  
2S 
Ceratophyllus columbas (Stephens) and CT ^  qallinac 
(Schrank) 
Arqas reflexus (F) 
Dermanyssus gallinae (De Geer) 
ornithonyssus sylviarum (Canestriniand Fanzago) 
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SEASONAL ABUNDANCE OF INSECT FAUNA OF PIGEON ROOSTS 
To analyse the seasonal abundance of different 
insects found in association with pigeon roosts, a site in 
Aligarh city was selected, where a private bird lover has 
maintained 50 to 70 birds. 
The author collected about 1/2 kg of debris from the 
site, twice a month, from January 1993 to December 1993. The 
number of larvae and adults of different insects were 
V 
recorded and the figures were maintained in tabulated forms. 
Daily records of temperature and relative humidity 
were also maintained in the Laboratory and the same were 
compared with those maintained in the central facility 
provided at the Department of Physics, Aligarh Muslim 
University, Aligarh. 
As temperature and relative humidity have a direct 
bearing on the population density of different insect 
species, average weekly temperature and relative humidity 
(recorded inside the lab, daily at 8.30 AM) have been shown 
in Table I and II. The graphic representations of 
temperature and relative humidity are also shown in figure 4 
and Figure 5. 
Seasonal abundance of larvae and adults of 
Alphitobius diaperinus have been shown in Table III. The 
seasonal abundance of larvae and adults of Tinea fictrix are 
JO 
shown in Table IV. The number of different insects, present 
in the roosts of pigeon (other than Alphitobius diaperinus 
and Tinea fictrix) are shown in Table V. 
The abundance of the adults and larvae of 
Alphitobius diaperinus and the larvae of Tinea fictrix have 
also been shown graphically (see Figs. 1, 2 and 3). From a 
cursory survey of the figures obtained during different 
months of the year 1993, it becomes clear that the 
Alphitobius diaperinus breed throughout the year. Although, 
there is marked decline in the hatching process during the 
winter and summer season. 
The lowest number of larvae were obtained during the 
month of December and January whereas the highest number of 
the larvae were recorded during the month of September. This 
indicates that temperature and relative humidity have a 
direct bearing on the breeding and hatching of the insect. 
Same is true regarding the presence of larvae of Tinea 
fictrix. In this case too, comparatively less number of 
larvae were recorded during November to February. But, the 
highest number of the larvae were found in May and August. 
As regards the scanty presence of the adults of Tinea fictrix 
in the sample, it seems that, they usually fly away 
immediately after emerging from the pupae. The number of 
adults which are found in the sample probably are those 
which emerge after the collection of the samples, during its 
transport etc. Therefore, a clear picture regarding their 
31 
abundance could not be obtained. But, going through the 
figures already obtained, it can be assumed that they 
emerge in large numbers in the month of October. 
Other insects, which were found in the samples 
include Silver fish (Lepisma saccharina), larvae of varied 
carpet beetle (Anthrenus varbasci), larvae of Black carpet 
beetle (Attagenus megatoma), Carpenter ants (Camponotus 
species), Spiders (Arachnids), Chicken mites (Dermanyssus 
gallinae) and the Sticktight flea of poultry (Echidnophaga 
gallinacea). 
No clear picture emerges out of the figures obtained 
from the samples, regarding their seasonal abundance. It can 
be assumed that their number increases from June to August. 
Although,this statement is also not very satisfactory. 
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TABLE - I 
AVERAGE WEEKLY ROOM TEMPERATURE DURING THE YEAR 1993 
(Recorded daily at 8.30 A.M. inside the lab) 
MONTHS 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
1st 
Week 
11.1 
8.8 
11.1 
14.4 
25.6 
27.8 
25.2 
24.7 
23.1 
21.0 
15.1 
9.6 
TEMPERATURE { 
Ilnd 
Week 
8.1 
12.9 
12.2 
17.6 
22.8 
30.0 
25.1 
25.6 
22.9 
17.8 
13.5 
7.9 
Ilird 
Week 
5.9 
11.4 
12.5 
18.4 
23.9 
24.7 
24.5 
25.4 
23.5 
15.4 
12.4 
6.2 
°C) 
IVth 
Week 
7.6 
10.5 
11.7 
23.2 
24.8 
24.6 
25.8 
25.7 
22.8 
15.0 
9.8 
7.2 
Average of 
the month 
8.1 
10.9 
11.8 
18.4 
24.2 
26.2 
25.1 
25.3 
23.0 
17.3 
12.7 
7.7 
- Maximum temperature recorded in June, Ilnd week i.e. 30°C. 
- Minimum temperature recorded in January Ilird week i.e. 5.9°C. 
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TABLE II 
AVERAGE WEEKLY RELATIVE HUMIDITY DURING THE YEAR 1993 
(Recorded daily at 8.30 A.M. inside the lab) 
MONTHS 
January 
February 
March 
April 
May 
June 
July 
1st 
Week 
86 
84 
80 
55 
39 
41 
72 
RELATIVE HUMIDITY (%) 
Ilnd 
Week 
82 
89 
74 
67 
42 
47 
85 
IlIrd 
Week 
77 
68 
71 
42 
52 
68 
87 
IVth 
Week 
70 
78 
68 
47 
57 
69 
79 
Average of 
the month 
78 
79 
73 
52 
47 
56 
80 
August 
September 
October 
November 
December 
84 
91 
67 
79 
79 
71 
91 
62 
63 
83 
73 
85 
61 
73 
76 
65 
87 
64 
63 
84 
73 
88 
63 
69 
80 
- Maximum Relative humidity in September I & II week i.e. 91%. 
- Minimum Relative Humidity recorded in May 1st week i.e. 39%. 
St 
TABLE - III 
SEASONAL ABUNDANCE OF ALPHITOBIUS DIAPERINUS 
(Recorded in 1993, twice a month) 
MONTP 
JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JULY 
AUG 
SEP 
/^/~*m 
OCT 
NOV 
DEC 
IS 
I 
TI 
] 
11 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
Adults 
13 
17 
9 
5 
19 
24 + 3(d( 
15 
29 
43 
47+6(d 
78 
31 
56 
42 
34 
123 
172 
102 
62 
40 
21 
14 
12 
5 
3 
sad) 
ead) 
LARVAE 
-5 mm 
7 
4 
11 
14 
13 
17 
4 
21 
19 
9 
52 
16 
23 
7 
5 
22 
99 
52 
13 
38 
7 
21 
4 
7 
OF DIFFERENT SIZE 
6-8 mm 
14 
21 
29 
11 
15 
21 
14 
9 
14 
23 
37 
22 
17 
12 
9 
37 
72 
78 
32 
19 
11 
3 
9 
3 
9-11 mm 
9 
13 
12 
19 
8 
11 
9 
5 
17 
32 
17 
40 
16 
15 
19 
33 
45 
60 
34 
17 
9 
24 
7 
4 
Total No. 
of larvae 
30 
38 
52 
44 
36 
49 
27 
35 
50 
64 
106 
78 
56 
34 
33 
92 
216 
196 
79 
74 
27 
48 
30 
14 
TABLE - IV 
SEASONAL ABUNDANCE OF TINEA FICTRIX 
(Recorded in 1993, twice a month) 
3o 
MONTHS Adults Total number of Tinea fictrix 
Larvae 
with 
cases 
Larvae 
without 
cases 
Only 
cases 
Total No. 
of larvae 
JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
IT 
T 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
I 
II 
1 
II 
I 
II 
I 
II 
3 
7 
9 
11 
19 
8 
19 
11 
29 
38 
22 
13 
19 
13 
8 
35 
29 
2 
9 
15 
3 
22 
13 
11 
5 
17 
3 
12 
6 
3 
7 
10 
11 
19 
8 
19 
16 
31 
38 
22 
13 
19 
24 
13 
35 
29 
2 
9 
32 
6 
22 
36 
TABLE - V 
THE NUMBER OF DIFFERENT INSECTS PRESENT IN THE ROOSTS, (OTHER 
THAN ALPHITOBIUS DIAPERINUS AND TINEA FICTRIX) DURING THE YEAR 
1993 (RECORDED TWICE A MONTH) 
MONTHS SILVER Larvae of Larvae of Carpen- Spiders Others 
FISH varied Black ter ants 
carpet carpet 
beetle beetle 
JAN 
I 
II 
FEB 
MAR 
I 
II 
I 
II 3+2(dead) 
Chicken 
mites(5) 
APR 
I 
II 
14 
MAY 
I 
II 
JUN 
I 
II 
13 11 
JUL 
AUG 
I 
II 
I 
II 
8 
2 12 
7 Larvaeof 
sticktiglit 
flea (5) 
SEP 
OCT 
NOV 
DEC 
II 
I 
II 
I 
IT 
I 
19 
37 
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CONTROL OF BIRDS 
(Nesting in and around museum buildings) 
The present study has distinctly shown that different 
insect species are found associated with bird nests. 
Sampling of the debris of pigeon roosts by the present 
author has revealed that, some of the common insect pests of 
museum materials are found flourishing in association with 
these roosts. Their presence, in association with the nests 
of different birds, may suggest that bird nests in and 
around museum buildings could be one of the major sources of 
infestation of museum materials by these pests. 
This assumption is also supported by Perkin 
(1978) and Story (1985), who have suggested that the 
complete removal of bird nests from in and around the museum 
buildings can minimise the chances of pest infestation. They 
have recommended that birds should be prevented from nesting 
in and around the museum buildings on priority basis. 
Scott (1964) has suggested that attempts should be 
made to reduce bird population. In this regard he 
recommended sanitation and stoppage, as the most satis-
factory means of controlling pigeons. He pointed out that 
periodic community clean-up compaigns could be helpful. 
Concentration of such activity in winter takes advantage of 
the low ebb in pigeon populations during cold weather, 
caused by diseases, shortage of food, exposure and 
PLATE - 12 
Some some common birds ^n« 4.-
buildings^ (nesting in and around muje 
urn 
A. Cl:.ffs swallow 
(Courtesy - Eiieiing a n d ' A l l , Salim) 
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predation. Another advantage is that, the dieback of weeds 
and other plant life reveals accumulations of food and 
nesting materials which can be removed. 
Ebeling (1988) is of the view that architectural 
planning of buildings should be such so as to eliminate 
roosting places, like ledges and overhanging cornices. In 
his opinion these measures can contribute in a big way 
towards bird control. He also pointed out that simple 
structural changes can, some times, be made to eliminate 
roosting ledges in existing buildings (see fig.«) screens may 
be used to prevent birds from alighting on favoured resting 
places. Once they have moved elsewhere, they will feel no 
particular urge to return (Kalmback, 1954) . 
Ebeling (1988) also suggested that various adhesives, 
pastes and jellies have been used with limited success in 
attempts to keep birds away from buildings. These may 
consists of thick, sticky materials or may be jelly like 
substances. These substances can be sprayed, but are usually 
applied to trees. Building surfaces, where birds roost or 
nest, should be cleaned and if they are porous, should be 
treated with some type of liquid sealer before adhesive 
materials are applied. Non drying adhesives, in layers as 
deep as 12 mm, may be applied to the sealed surfaces. Strips 
of glue applied, no more than 3" or 4" apart so that birds 
cannot land between them without becoming entangled, are 
FIG.-6. MODIFICATION OFA BUILDING TO 
ELIMINATE BIRD ROOSTS 
bi-'cs! " ' """ ^  '^''"•^  °^ ^ "'^ sque to discourage the 
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often effective repellents. However, pigeons sometimes build 
their nests over the adhesives, and continue to use the 
place as a nesting area. 
Truman (1961) suggested that, for repelling the 
birds, mist blowers can be used to blow a fine mist of "'^/eak 
ammonia solution into trees or around the buildings where 
birds are roosting. 
Kalmback (1954) does not hesitate to suggest that 
birds may be trapped alive in such places as on the roofs of 
buildings etc. by using different types of traps at 
different sites on a rotational basis to reduce the tendency 
of the birds to become "trap-wise". 
Ebeling (1988) pointed out that poisoning is the most 
practical method of getting rid off pigeons and sparrows. In 
this regard he suggested the use of poison baits with 
strychnine sulphate or strychnine alkaloid as the active 
principles. 
However, the use of poisons, by one and all, other 
than a licensed professional pest control operator, should 
be discouraged. 
The birds may also be controlled by using pet dogs 
and cats around the building (Kalmbach, 1954). 
As regc\rds the chemical control of birds, use of 
various chemicals are suggested by different scholars, some 
4!J 
of which are as follows : 
Ebeling (1988) has suggested DRC-1347 as a toxicant, 
specially for starlings. He has prefered this chemical for 
starlings specially because the oral LD50 (mg/kg) of 
DFC-1347 for starlings is only 4.2 as compared with 13 for 
pigeons, 320 for house sparrows, and 420 for sparrow hawks. 
Ebeling (1988) has used this chemical successfully, both in 
poison baits and as a contact perch toxicant. 
According to Ebeling (1988) Avitrol-200 is relatively 
new compound registered for use in baits for bird control. 
Its active ingredient is 4-aminopyridine, an odorless off 
white solid. It is used at a concentration of 0.5% in wheat 
or mixed grains for sparrows, black birds and cowbirds on or 
in the areas of structures or nesting and roosting sites. 
Devore et. a_l. (1967 ) conducted a successful bird 
control project with anhydrous ammonia in 2 cattle sheds, 
each measuring 40x72x14 ft., and it would, no doubt be 
equally successful in other types of closed, uninhabiting 
buildings. 
Spear (1968) called attention to the fact that 
anhydrous ammonia in liquid or gaseous state was corrosive 
to copper, copper alloys, aluminium alloys, and galvanised 
surfaces, and was explosive between 16 and 25% by volume in 
air. In view of the hazards related to inhalation and 
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explosion connected with the use ofammonia and other gases, 
and the need to comply with laws pertaining to fumigation, he 
suggested that the work be done by experienced fumigators. 
A type of "birth control" formulation for pigeons has 
been effectively used by Anonymous (1970) in pigeon control. 
Tt consists of Corn Kernels coated with 1% by weight of 20, 
?5-diazocholestenol dihydrochloride or ornitrol. It inhibits 
egg production and cause temporary sterility in pigeons and 
perhaps other birds, although the corn kernel is too large 
to be eaten by most song birds. 
Furman £t aj^ . (1969) suggested that^ when pigeons are 
already nesting or roosting in a building and the objective 
is, merely to rid them of ectoparasites as well as other 
arthropods inhabiting their nests, the nests may be dusted 
with 4% malathion or 5% carbaryl (sevin). 
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C O N C L U S I O N S 
2_ The insect fauna recorded from the domesticated 
pigeon roosts is bound to be different than the insect fauna 
of pigeon nests found in wild. The insect fauna of 
domesticated pigeon roosts seems to be similar to that of 
poultry houses, because of the similarities in their 
conditions. Therefore, it is suggested that similar studies 
should be conducted on pigeon roost in wild for cofirming 
the results. 
2- During the course of present study the author found 
the following insect species, inhabiting pigeon roosts. 
Alphitobius diaperinus Panzer (Lesser mealworm) 
Tinea fictrix (Case bearing cloths moth) 
Lepisma ^accharina (Silverfish) 
Anthrenus verbasci (Varied carpet beetle) 
Attagenus megatoma (Black carpet beetle) 
Componotus species (Carpenter ants) 
Spiders (Araneida) 
Dermanyssus gallinae (Chicken mites) 
Echidnophaqa gallinacea (The sticktight flea of poultry) 
3, It was observed that larvae and adults of 
Alphitobius diaperinus and larvae of Tinea fictrix were 
found in the roosts throughout the year. Although, their 
populations decline during the winter and summer season 
where as their numbers increase during the months of August 
and September. 
CHAPTER 5 
02 
S U M M A R Y 
During the course of present study the author found the 
following insect species, inhabiting pigeon roosts. 
Alphitobius diaperinus Panzer (Lesser mealworm) 
Tinea fictrix (Case bearing cloths moth) 
Lepisma saccharina (Silverfish) 
Anthrenus verbasci (varied carpet beetle) 
Attaqenus megatoma (Black carpet beetle) 
Camponotus species (Carpenter ants) 
Spiders (Araneida) 
Dermanyssus gallinae (Chicken mites) 
Echidnophaga gallinacea (Sticktigh flea of poultry) 
Out of these insects some are well known pests of museum 
materials like, Lepisma saccharina, Anthrenus verbasci and 
Attagenus megatoma. 
Besides these the presence of chicken mites and fleas 
can be explained as, they are common ectoparasites of birds. 
The presence of spiders is also common inthe pigeon roosts, 
as they are reported to act as scavangers and usually feed 
on dead insects found in the roosts. 
The larvae and adults of Alphitobius diaperinus were 
found in large numbers throughout the year. The insect is a 
well known pest of poultry houses, grain stores, feed 
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factories, and wood depots . Although, it has not been 
reported as a museum pest of significance but, it may cause 
problems if introduced in botanical collections where seeds, 
fruits etc. are stored. 
The larvae of Tinea fictrix were also found in fairly 
large numbers in association with pigeon roosts. It is a 
well known fact that other allied species of the genus, e.g. 
Tinea pellionella (L.) (case making cloth moth) and Tinea 
bisselliella (webbing cloths moths) are well established 
pests of museum materials. They are responsible for 
destroying fur and woolen garments. Tinea fictrix was found 
mainly feeding on feathers and could be dangerous for the 
musr im objects of chitinous nature e.g. fur, bird skins, 
woolen clothes,dried insect collections and cured mammalian 
skins. 
It was observed that larvae and adults of Alphitobius 
diaperinus and larvae of Tinea fictrix are found in the 
roosts throughout the year. Although, their populations 
decline during the winter and summer season whereas their 
numbers increase during the months of August and September. 
To avoid any infestation by these insects, it is 
suggested that, the birds should be discouraged tomake their 
nests in and around the museum buildings. 
For this purpose, it is suggested that buildings 
should be so designated as not to provide any convenient 
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structural site for nesting purposes. Even, simple 
structural changes can sometimes be made to eliminate 
roosting ledges in the existing buildings. Ledges and over 
hanging cornices in museum buildings should be avoided. 
As regards the chemical control of birds, different 
formulations like poison baits, repellents, fumigants, 
contact poisons and perch toxicants etc. are recommended. 
Chemicals which are commonly used for the purpose are 
nRC-1347, ornitrol, Avitorl-200, anhydrous ammonia, malathion 
and rarbaryl (Sevin). 
Thebirds may also be controlled by using trained dogs 
and cats around the buildings. They are also scared by using 
crackers, dummies etc. 
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